FI PS PUBLI CATI ON CHANGE NOTI CE 1993 February 1
PUBLI CATI ON NUMBER 1-2

FI PS PUB 1-2, CODE FOR | NFORVATI ON | NTERCHANGE, | TS
REPRESENTATI ONS, SUBSETS, AND EXTENSI ONS

THI'S OFFI CE HAS A RECORD OF YOUR | NTEREST | N RECEI VI NG CHANGES TO THE ABOVE FI PS
PUBLI CATI ON. THE CHANGE(S) | NDI CATED BELOW HAVE BEEN PROVI DED BY THE MAI NTENANCE
ACENCY FOR TH' S PUBLI CATI ON AND W LL BE | NCLUDED I N THE NEXT PUBLI SHED REVI SI ON TO
THI'S FI PS PUBLI CATI ON. QUESTI ONS OR REQUESTS FOR ADDI TI ONAL | NFORVATI ON SHOULD BE
ADDRESSED TO THE MAI NTENANCE AGENCY:

Departnent of Comrerce
Nati onal Institute of Standards and Technol ogy Conputer Systens
Laboratory

CHANGE | TEM S)

FI PS PUB 1-2, Code for | nf ormati on | nt er change, Its
Represent ati ons, Subsets, and Extensions, adopts ANSI X3.4-1977
X3.32-1973, and X3.41-1974.

The Anerican National Standards Institute (ANSI) has repl aced these
standards with the fol |l ow ng:

- ANSI X3. 4- 1986, Coded Character Sets - 7-Bit American National
Standard Code for Information Interchange (7-Bit ASCII)

- ANSI  X3. 32-1990, Graphic Representation of the Control
Characters of Anerican National Standard Code for Information
| nt erchange (ASCl 1)

- ANSI X3.41-1990, Code Extension Techniques for Use with the 7-
Bit Coded Character Set of American National Standard Code for
| nformation I nterchange (ASCII)

Speci fi ¢ Changes

Page 1, Oross Index, and Page 3, Specifications: Replace referenced
specifications with the above.

Order FIPS PUB 1-2, which includes the replaced Anerican Nati onal
Standards |isted above, from

Nat i onal Technical Information Service (NTIS)
Attn: Sales Ofice, Sills Building

5285 Port Royal Road

Springfield, VA 22161

Phone - (703) 487-4650
Ofice Hours - 7:45 a.m to 5:00 p.m
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For ewor d

The Federal information Processing Standards Publication Series of
the National Bureau of Standards is the official publication
relating to standards adopted and promul gated under the provisions
of Public Law 89-306 (Brooks Act) and under Part 6 of Title 15,
Code of Federal Regulations. These |egislative and executive
mandates have given the Secretary of Comrerce inportant
responsibilities for inproving the utilization and managenent of
conputers and automatic data processing in the Federal Governnent.
To carry out the Secretary's responsibilities, the NBS, through its
institute for Conputer Sciences and Technol ogy, provi des
| eadershi p, technical guidance, and -coordination of Governnent
efforts in the devel opnment of guidelines and standards in these
ar eas.

Comments concerning Federal Information Processing Standards
Publ i cations are wel coned and shoul d be addressed to the Director,
Institute for Conputer Sciences and Technol ogy, National Bureau of
St andards, Gaithersburg, NMD 20899.

James H Burrows, Director Institute for Conputer
Sci ences and Technol ogy

Abst ract

This publication provides a standard coded character set and a
recomended coll ating sequence, subsets, extensions, and certain
graphic representations for the set, all for wuse in Federal
i nformati on processing systens, communi cations systens, and rel ated
equi pnment, that are procured by the Federal Governnent. Thi s
Federal Information Processing Standard adopts in whole three
vol untary industry standards:
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a. Ameri can Nat i onal Standard  X3.4-1977, Code for
I nformation | nterchange (ASCII).

b. Ameri can Nat i onal St andard X3.32-1973, G aphi c
Representation of the Control Characters of Anerican National
Standard Code for Information I|nterchange.

C. American National Standard X3.41-1974, Code Extension
Techni ques for Use with the 7-Bit Coded Character Set of American
Nat i onal Standard Code for Information |Interchange.

Twenty-seven other related international, national, and
Federal standards are also |isted.

Key words: ASCII; character coded information; code extension;
coded character set; comunications systens; conputer systens;
conputers; data systens; Federal Information Processing Standard;
i nformati on interchange; subset.

Federal Information

Processing Standards Publication 1-2
1984 Novenber 14

Announci ng the Standard for

CODE FOR | NFORVATI ON | NTERCHANCE, | TS REPRESENTATI ONS,
SUBSETS, AND EXTENSI ONS

Federal | nformation Processing Standards Publications are issued by
the National Bureau of Standards pursuant to section 111 (f)(2) of
t he

Federal Property and Admnistrative Services Act-of 1949, as
anmended, Public Law 89-306 (79 Stat. 1127; 40 U S.C. 759(f))
Executive Order 11717 (38 FR 12315, dated May 11, 1973), and Part
6 of Title 15, Code of Federal Regul ations (CFR)

Name of  Standard: Code for Information |Interchange, Its
Represent ati ons, Subsets, and Extensions. (The Code for Information
| nterchange is comonly known as ASCI| (pronounced "as'key"), an
acronym for Anmerican Standard Code for Information |Interchange.).

Category of Standard: Hardware and Software Standard.
Subcat egory: Interchange Codes, Media, and Data Fil es.

Expl anation: This standard specifies a coded character set and a
recomended coll ati ng sequence, subsets, extensions, and certain
graphic representations for the set, all for wuse in Federal
i nformati on processing systens, communi cations systens, and rel ated
equi prment, that are procured by the Federal Governnent. Related
equi pnrent includes all character-oriented devices and nedia, such
as printers, teleprinters, display devices, keyboards, magnetic
tape in the formof reels, cassettes or cartridges, flexible disks,
optical or magnetic character readers and printers or enbossers,



punched cards, perforated tape, or other interchangeabl e nedia that
are produced for input to a conputer based system or received as
out put froma conputer based system This standard also applies to
the data interchanged in or through such systens and equi pnment.
Data systens to which this standard is applicable include any
structured arrangenent of character-oriented records, files, or
i ndi ces.

Thi s Federal ADP standard does not extend to the internal structure
of the central processing unit or peripheral devices. In general,
therefore, conputers may operate in any node and use any internal
code which the equi pnent manufacturer deens nost efficient.

Addi tional control functions for many types of equi pnent such as
character inmaging devices are given in FIPS PUB 86, Additiona
Controls for Use with ASCII. Instructions for inplementing the
standard code and its extensions, in various nedia, are given in
other FIPS PUBS cited belowin the section on "Rel ated Docunents."
| nfformati on concerning the use of this standard in comruni cations
systens that are a part of the National Communi cations System may
be obtained from the Mnager, National Conmunications System
Attention: NCS-TS, Washington, DC 20305-2010.

Approving Authority: Secretary of Commerce.
Mai nt enance Agency: Departnent of Commerce, National Bureau of
Standards (Institute for Conputer Sciences and Technol ogy).

Cross | ndex:
a. Anerican National Standard X3.4-1977 Code for Information
| nt erchange (ASCII).
b. American National Standard X3.32-1973, G aphic Representation of
the Control Characters of Anerican National Standard Code for
| nformati on | nterchange.
c. American National Standard X3.41-1974, Code Extension Techni ques
for Use with the 7-Bit Coded Character Set of Anerican Nationa
Standard Code for Information I|nterchange.
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FI PS PUB 1-2

Rel at ed Docunents:
a. International Standard | SO 646-1983, 7-Bit Coded Character Set
for Information |nterchange.

b. COTT Recommendation V.3, 1972, International Al phabet No. 5.

c. International Standard |ISO 4873-1979, 8-Bit Coded Character Set
for Information |nterchange.

d. International Standard |ISO 2022-1982, Code Extension Techni ques
for Use with the SO 7-Bit Coded
Char acter Set.

e. International Standard |ISO 2375-1974, Procedure for Registration
of Escape Sequences.

f. American National Standard X3.64-1979, Additional Controls for
Use wth Anmerican National Standard Code for Information
| nt er change.

g. International Standard 1SO 6429-1983, Additional Contro
Functions for Character |nmaging Devices.

h. Aneri can National Standard X3.28-1976, Procedures for the Use of
t he Communi cati on Control Character of Anerican National Standard
Code for Information Interchange in Specified Data Communication
Li nks.

i . Anerican National Standard X3.57-1977, Structure for Formatting
Message Headings for Information Interchange using the Anmerican
National Standard Code for Information Interchange for Data
Communi cation Systens Control .

j . American National Standard X4.23-1982, Keyboard Arrangenent for
Al phanuneric Mchi nes.

k. FIPS PUB 2-1, Perforated Tape Code for Information |Interchange
(adopts ANSI X3.6-1965, reaffirnmed in 1983).

|. FIPS PUB 3-1, Recorded Magnetic Tape for Information |Interchange
(800 CPI, NRZI) (adopts ANSI X3.22-1973) FIPS PUB 14-1, Hollerith
Punched Card Code (adopts ANSI X3.26-1980).

n. FIPS PUB 16-1, Bit Sequencing of the Code for Information
I nterchange in Serial-by-Bit Data Transm ssion (adopts ANSI X3.15-
1976) .

o. FIPS PUB 17-1, Character Structure and Character Parity Sense



for Serial-by-Bit Data Comrunication in the Code for Information
| nt erchange (adopts ANSI X3.16-1976).

p. FIPS PUB 18-1, Character Structure and Character Parity Sense
for Parallel-by-Bit Data Comunication in the Code for Information
| nt erchange (adopts ANSI X3.25-1976

g. FIPS PUB 25, Recorded Magnetic Tape for Information |Interchange
(1600 CPI, Phase encoded) (adopts ANSI X3.39-1973).

r. FIPS PUB 32-1, Optical Character Recognition Character Sets
(adopts ANSI X3.17-1977 for OCR-A and ANSI X3.49-1975 for OCR-B)

s. FIPS PUB 33-1, Character Set for Handprinting (adopts ANSI
X3.45-1982) .

t. FIPS PUB 50, Recorded Magnetic Tape for Information |nterchange,
6250 cpi (246 cpmm), Goup Coded Recording (adopts ANSI X3.54-
1976) .

u. FIPS PUB 51, Magnetic Tape Cassettes for Information |Interchange
(3.810 Mm [0.1SO inch] Tape at 32 bpmm (800 bpi],, Phase Encoded)
(adopts ANSI X3.48-1977).

v. FIPS PUB 52, Recorded Magnetic Tape
Cartridge for Information Interchange, 4-Track, 6.30 mm (1/4
inch), 63 bpmm (1600 bpi), Phase Encoded (adopts ANSI X3.56-1977).

w. FIPS PUB 79, Magnetic Tape Labels and File Structure for
| nf or mati on | nt er change (adopt s ANSI X3.27-1978 W th
qual i fications).

x. FIPS PUB 86, Additional Controls for Use with Aneri can Nati onal
Standard Code for Information Interchange (adopts ANSI X3.64-1979).

y. FIPS PUB 91, Magnetic Tape Cassettes for Information
| nt erchange, Dual Track Conplenentary Return-to-Bias (CRB) Four-
States Recording on 3. 81-mm (0.1SOin) Tape (adopts ANSI X3.59-
1981).

z. FIPS PUB 93, Parallel Recorded Magnetic Tape Cartridge for
| nformation |Interchange 4-Track, 630 mm (1/4 inch), 63 bpmm (1600
bpi) Phase Encoded (adopts ANSI X3.72-1981).

aa. SO International Register of Character Sets to be Used with
Escape Sequences, naintained and avail able without charge fromthe
Regi stration Authority for 1SO 2375 (Rel ated Docunent e. above):
Eur opean Conputer Manufacturers Association (ECMA), Rue du Rhone
114, CH 1204 CGeneva, Switzerland (the mailing address nust include
a specific nane of a person in each agency requesting a copy of the



register and its updates which are issued by ECVMA as new sets
becone regi stered).

Applicability: This standard is applicable to Federal acquisition
and use of data processing or conmuni cati on systens, data systens,
system conponents, and rel ated equi pnent that may be required to
i nterchange character coded information, or represent control
characters.

FI PS PUB 1-2

| mpl ementation: Al equipnment and coded character information to
whi ch this standard is applicable that is brought-into the Federal
Governnment inventory on or after the Novenber 14, 1984 effective
date of this FIPS PUB nust be in conformance with this standard
unl ess a waiver has been obtained in accordance with the waiver
provisions given below The superseded FIPS PUBS still apply
according to their terns to systens, equipnent and information
obt ai ned before the effective date of this FIPS PUB

More efficient use of nagnetic tape and other nedia for locally
mai ntained installation flies is sonmetines realized by the use of
non-standard techniques (e.g., packed nunerics, floating point,
pure binary). Were interchange of information external to the
imedi ately [ocal environment is not a consideration, |ocal use of
such techni ques nmay be enpl oyed w t hout a waiver.

The use of subsets of fewer than the 128 characters of ASCI| nust
be in accordance with the section on the specification of subsets
included in this FIPS PUB. The use of extended sets in 7-bit form
enpl oyi ng alternate assignnents of the 128 binary patterns of ASCl |
must be acconplished in accordance with ANSI X3.41 which also is
adopted by this FIPS PUB. The use of expanded sets in 8-bit form
having 256 binary patterns avail abl e, nust al so be acconplished in
accordance with ANSI X3.41. Extended and expanded sets, wherever
possi bl e, nmust be in conformance with a set registered in the ISO
I nternational Register of Character Sets to be Used with Escape
Sequences as noted in Rel ated Docunent aa.

Addi tional control functions for character-oriented equi pnent and
data systens are now governed by FIPS PUB 86.

Specifications: This standard adopts in whole three Anmerican
Nat i onal St andar ds:

a. Anerican National Standard X3.4-1977, Code for Information
| nt erchange (ASCII).

b. Aneri can Nat i onal St andard X3.32-1973, G aphi c
Representation of the Control Characters of Anerican National
Standard Code for Information I|nterchange.

C. American National Standard X3.41-1974, Code Extension



Techni ques for Use with the 7-Bit Coded Character Set of American
Nat i onal Standard Code for Information |Interchange.

This standard also specifies three graphic character subsets of
ASCIlI, in "Specifications for Subsets of the

Standard Code for Information Interchange,” included in this

FI PS PUB. The three subsets are:

Fi gure 1-95-Character G aphic Subset

Fi gure 2-64-Character G aphic Subset

Fi gure 3-16-Character G aphic Nuneric Subset
These three subsets are derived fromthe 128-character set
of the Anmerican National Standard Code for

I nfformation I nterchange (ASCI 1, ANSI X3.4-1977).

In order to facilitate the interchange of data and equi pnent at the
subset level within the Federal Governnent, it is essential to
limt the use of subsets to the three described in this FIPS PUB
Each subset is intended to be used in those applications whose
needs are adequately served by that subset.

Wi vers: If instances arise in which an agency cannot conply with
the provisions of this FIPS PUB, the head of the agency is
authorized to waive its application. GCenerally, two conditions
apply in those exceptional cases which would warrant a wai ver:

a. Significant, continuing cost or efficiency disadvantages
w Il be encountered by the use of this standard and,

b. The interchange of information with other systens is not
anti ci pat ed.

Notification of approved waivers shall be sent to the Director

Institute for Conputer Sciences and Technol ogy, National Bureau of
St andards, Gaithersburg, NMD 20899.

Special Information: FIPS PUB, Code for Information |nterchange,
was first issued in 1968, adopting the then current ASCI| standard,
X3. 4-1968, except for the so-called "New Line option." The first
revision, FIPS PUB 1-1, was issued in 1980, adopting in whole the
current version of ASCI I, ANSI X3.4- 1977, including the New Line
option. FIPS PUB 7, Inplenentation of the Code for Information
| nt erchange and Rel ated Medi a Standards, was published in 1969 and
was in effect until it was superseded by the issuance of this FIPS
PUB 1-2.
3



FI PS PUB 1-2

FIPS PUB 7 did not adopt a standard, but was devel oped to provide
i npl enent ati on gui dance for Federal agencies. FIPS PUB 15, Subsets
of the Standard Code for Information I|Interchange, was issued in
1971 and was based in part upon a draft voluntary standard for
graphi c subsets of ASCII which has not since been approved as an
American National Standard; as a consequence, the specifications
for subsets of ASCII are not available as an ANSI-publication but
are included as a section of this docunent. FIPS PUB 35, Code
Ext ensi on Techniques in 7 or 8 Bits, was issued in 1975, adopting
in whole ANSI X3.41-1974. FIPS PUB 36, G aphic Representation of
the Control Characters of ASCIlI, was al so issued in 1975, adopting
in whole ANSI X3.32-1973 Section 8 of FIPS PUB 7 di scusses the use
of subsets, extended sets (in 7 bits), expanded sets (in 8 bits)
and registration of extended and expanded sets by NBS. Since
adoption of FIPS PUB 7, NBS has not registered any such sets

Subsequently, an international registry of character sets to be
used with 1SO 646 (simlar to ASCII) Escape sequences has been
establ i shed. The international Registration Authority is currently
t he European Conputer Manufacturers Association (ECVA). See Rel ated
Docunent aa. above.

Where to Cbtain Copies: Copies of this publication are avail able
for sale from the National Technical Information Service, US
Departnment of Commerce, Springfield, VA 22161. (Sale of the
i ncluded specifications docunents is by arrangenment wth the
American National Standards Institute.) Wien ordering, refer to
Federal |nformation Processing Standards Publication 1-2 (Fl PSPUB1-
2), and title. Paynent nmay be nmade by check, noney order, or
deposit account.

Ordering information for the 1SO International Register of
Character Sets to be Used with Escape Sequences, is provided in
paragraph aa. of the Rel ated Docunents provision.
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Federal Information
Processing Standard Publication 1-2
1984 Novenber 14
Specifications for

SUBSETS OF THE STANDARD CODE
FOR | NFORVATI ON | NTERCHANGE

Specifications. This specification provides standard subsets of
the Code for Information Interchange which was adopted from the
American National Standard Code for Information |nterchange
(ASCI1). Each subset is defined in detail in separate sections of
this specification which foll ow

Section 1-95-Character G aphic Subset

Section 2-64-Character G aphic Subset

Section 3-16-Character G aphic Nunmeric Subset

Appendi x. Factors which are considered in the establishnment of
t hese subsets are explained in an appendi x to this specification.
Al so, information is provided concerning the enploynent of these
subsets in conmputers and devi ces based on internal codes of four or
Six bits.

5



FI PS PUB 1-2

Section 1
SPECI FI CATI ONS FOR 95- CHARACTER GRAPHI C CHARACTER SUBSET

Expl anation. This graphic character subset is derived fromthe
Code for Information |Interchange which was adopted from the
American National Standard Code for Information |nterchange
(ASClI ). This character subset is intended to be used in those
systens or applications whose needs are adequately served by a 95-
character graphic subset of the standard 128-character set
contained in ASCII. This 95-character graphic subset contains al
of the characters in colums 2, 3, 4, 5 6 and 7 of the ASCI| code
tabl e, except the character Delete (DEL) in position 7/15. Figure
| shows the 7-bit code table of ASCII with the 95-character graphic
subset of this standard outlined. It is enphasized that the coded
representation of this 95-character subset in input/output nedia
and data communi cations will conformto the specifications cited in
ot her applicable Federal Information Processing Standards.
6
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FI PS PUB 1-2

Section 2
SPECI FI CATI ONS FOR 64- CHARACTER GRAPH C CHARACTER SUBSET

Expl anation. This graphic character subset is derived from the
Code for Information |Interchange which was adopted from the
American National Standard Code for Information |nterchange
(ASClI ). This character subset is intended to be used in those
systens or applications whose needs are adequately served by a 64-
character graphic subset of the standard 128-character set
contained in ASCII. This 64-character graphic subset contains al

of the characters in colums 2, 3, 4 and 5 of the ASCI| code table.
Figure 2 shows the 7-bit code table of ASCII with the 64-character
graphi c subset of this standard outlined. It is enphasized that the
coded representation of this 64-character subset in input/output
medi a and data comruni cations wll conformto the specifications
cited in other applicable Federal Information Processing Standards.

8
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FIPS PUB 1-2
Section 3
SPECI FI CATI ONS FOR 16- CHARACTER GRAPHI C NUMERI C SUBSET

Expl anation. This nunmeric subset is derived fromthe Code

for Information |Interchange which was adopted

from the Anmerican National Standard Code for Information
I nterchange (ASCI1). This subset is intended to be used in those
systens or applications whose needs are adequately served by a 16-
character nuneric subset of the standard 128-character set
contained in ASCII. This 16-character graphic nuneric subset
contains the ten nunerals fromthe top ten positions of colum 3
and six synbols Asterisk, Plus, Comm, Hyphen (M nus), Period
(Decimal Point) and Slant, fromthe bottom six positions of colum
2. Figure 3 shows the 7-bit code table of ASCII with the 16-

character graphic subset of this standard outlined. It s
enphasi zed that the coded representation of this 16-character
subset in input/output nedia and data conmunications will conform

to the specifications cited in other applicable Federal Information
Processi ng Standards.

Speci al I nformation. Systens and applications enploying this
limted 16-character set, when receiving information via standard
media or comunications from systens enploying the full 128-

character set, the 95-character graphic set or the 64-character
graphi ¢ subset, should ignore all characters outside of this
nuneri c subset. This feature is desirable in nost instances, but is
not nmandatory for applications requiring sone other interpretation
of the characters outside of this nuneric subset.

10
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APPENDI X

The Code for Information |Interchange which adopts the
Anerican National Standard Code for Information |Interchange (ASClII)
contains 128 characters of which 95 in the last six colums
(colums 2 through 7) are designated as a graphic subset. Contai ned
in this graphic subset are two cases (upper and lower) of the
al phabetic letters A through Z, the nunerals 0 through 9, and
common punctuation, mathematical, and business synbol s.

Not all applications have need for the full 128
characters contained in the standard code set. Some require only
the graphics (95 characters). O hers need only use a single case
al phabet, the nunbers, and certain special synbols (64 characters).
Further, sonme applications dealing with data of a mathematical or
nuneric nature need only the nunerics and certain mathematica
synbols (16 characters).

Accordingly, it 1is necessary to recognize the
economes to be achieved in providing adequate subsets of the
standard code which are consistent with the requirenents of these
various applications. Likewse, it is essential in order to
facilitate the interchange of data and equi pnrent within the Federal
Governnment that a famly of discrete subsets be identified and
standardi zed. The consequences and costs of an unlimted nunber of
subsets are of such a magnitude that it is reasonable and practi cal
to establish a limted group of subsets which neet nost data
systens requirenents. This fundanental consideration was taken into
account in the devel opnent of the standard code for information
i nterchange Characters were positioned in the Code in such a manner
as to facilitate the identification and use of subsets. Columms 2
through 7 formthe 95-character graphic subset. Columms 2 through
5 provide a 64-character subset. The 10 nunerals in colum 3 and
the six mathemati cal synbols at the bottom of columm 2 provide the
16-character nuneric subset. (These six mathenatical synbols were
pl aced in colum 2 instead of colum 3 so that they would collate
| ower than the nunerals in the context of the full character set.
Al so they were assigned to the bottomof the colum so that their
| ow order four bits are distinct fromthe | ow order four bits of
the 10 nunerals, in order to be distinguishable in those instances
where nunerics are coded by four bits in internal machine
environments w thout further mani pul ation.)

It is also recogni zed that certain conputers and devices already in
the Federal inventory are based upon an internal code of four or
six bits. In these instances the standard code can be represented
internally by six bits by suppressing bit b6, and can be
represented by four bits by suppressing bits b7, b6, and b5. These



limted internal representations are then expanded to the standard
seven bits when transmtting data to other devices.
12

Techni cal Publications
Peri odi cal

Journal of Research-The Journal of Research of the National Bureau
of Standards reports NBS research and developnent in those
di sci plines of the physical and engineering sciences in which the
Bureau is active. These include physics, chem stry, engineering,
mat hemati cs, and conputer sciences. Papers cover a broad range of
subj ects, with major enphasis on neasurenent nethodol ogy and the
basi ¢ technol ogy underlying, standardization. Al so included from
time to time are survey articles on topics closely related to the
Bureau s technical and scientific prograns. As a special service to
subscribers each issue contains conplete citations to all recent
Bureau publications in both NBS and non-NBS nedi a. |ssued six tines
a year.

Nonperi odi cal

Monogr aphs-Major contributions to the technical Iliterature on
various subjects related to the Bureau's scientific and technical
activities.

Handbooks- Recommended codes of engi neering and industrial practice
(i ncluding safety codes) devel oped in cooperation with interested
i ndustries, professional organizations, and regul atory bodies.
Speci al Publications-1nclude proceedi ngs of conferences sponsored
by NBS, NBS annual reports, and other special publications
appropriate to this grouping such as wail charts, pocket cards, and
bi bl i ogr aphi es.

Applied WMathematics Series-Mthematical tables, manuals, and
studies of special interest to physicists, engineers, chemsts,
bi ol ogi sts, mathematicians, conputer programmers, and others
engaged in scientific and technical work.

National Standard Reference Data Series-Provides quantitative data
on the physical and chem cal properties of materials, conpiled from
the world' s literature and critically eval uated. Devel oped under a
wor | dwi de program coordi nated by NBS under the authority of the
Nat i onal Standard Data Act (Public Law 90-396). NOTE: The Jour nal
of Physical and Chem cal Reference Data (JPCRD) is published
quarterly for NBS by the Anerican Chem cal Society (ACS) and the
Anmerican Institute of Physics (AIP). Subscriptions, reprints, and
suppl enments are available from ACS, 1155 Sixteenth St., Nw,
Washi ngt on, DC 20056.

Building Science Series-Dissemnates technical i nformation
devel oped at the Bureau on building nmaterials, conponents, systens,
and whol e structures. The series presents research results, test



met hods, and performance criteria related to the structural and
envi r onnent al functions and t he durability and safety
characteristics of building elements and systens.

Technical Notes Studies or reports which are conplete In thensel ves
but restrictive in their treatnment of a subject. Analogous to
monogr aphs but not so conprehensive in scope or definitive in
treatnent of the subject area. Oten serve as a vehicle for fina
reports of work perfornmed at NBS under the sponsorship of other
gover nment agenci es.

Vol untary Product Standards-Devel oped under procedures published by
the Departnment of Comrerce in Part 10, Title 15, of the Code of
Federal Regul ations. The standards establish nationally recognized
requi renments for products, and provide all concerned interests with
a basis for comon understanding of the characteristics of the
products. NBS adm nisters this program as a supplenent to the
activities of the private sector standardi zing organi zati ons.

Consuner Information Series-Practical based on and experience,
covering areas know edge for shopping in today's technol ogical
mar ket pl ace.

O der the above NBS publications from Superintendent of Docunents,
Government Printing Ofice, a Washington, Dc 20402.

Order the following NBS publications-FIPS and NBSIR s-from the
Nat i onal Technical Information & Service, Springfield, VA 22161.
Federal Information Processing Standards Publications (FIPS PUB)-
Publications in this series collectively constitute the Federa
I nformati on Processing Standards Register. The Regi ster serves as
the official source of information in the Federal Governnent
regardi ng standards issued by NBS pursuant to the Federal Property
and Adm ni strative Services Act of 1949 as anended, Public Law 89-
306 (79 Stat. 1127), and as inplenented by Executive Order 11717
(38 FR 12315, dated May 11, 1973) and Part 6 of Title 15 CFR (Code
of Federal Regul ations).



